Traumatic subperiosteal hematoma (SpH) usually presents late, after the initial trauma. It is generally seen in young males. Computed tomography is the best mode of imaging and helps to rule out orbital fracture or associated subdural hematoma. We present the clinical features and management of four patients seen at the orbit clinic with SpH. Management is based on time of presentation, visual acuity and any communicating bleed. The prognosis of traumatic SpH is excellent if treated with an individualized patient approach.
Subperiosteal hematomas (SpH) of the orbit typically are a result of blunt trauma to the head region, although there are case reports of spontaneous and congestive hematoma. They are the orbital equivalent of an intracranial epidural hematoma. Congestive hemorrhages are induced by increased intra-abdominal and intrathoracic pressure as in Valsalva maneuver, labour or scuba diving. [1] Spontaneous hemorrhages can occur in association with blood dyscrasias, including hemophilia, scurvy, leukemia [1] and sinusitis. [2] In this case series, we present the clinical features and management of our patients presented with traumatic SpH and recommend a management protocol.
Case Reports Cases 1 and 2
Two similar cases of a 16-year-old and a 14-years-old male presented with protrusion of the right and left eye, respectively, with vertical diplopia, after sustaining trauma following a fall from height 20 and 10 days prior, respectively [ Fig. 1A ]. Best corrected visual acuity (BCVA) of both eyes of both the patients was 20/20. On examination, the affected eye had eccentric proptosis with eye down and out. Extra ocular movements (EOM) were restricted in elevation and adduction. Hess charting was performed, which confirmed the motility defect. A neurological examination revealed no abnormality. A computed tomography (CT) scan showed a hypodense lesion located superior to the optic nerve and superior rectus muscle and posteromedial to the globe with no bony discontinuity or fracture [ Fig. 1B ] thus confirming the diagnosis of posttraumatic SpH in both patients. Patient one was taken for aspiration of the hematoma, but it resulted in dry aspiration. The patient was started on intravenous cefotaxime (50 mg/kg body weight in divided doses 12 hourly) and intravenous dexamethasone (4 mg twice a day) for 5 days. Patient two was directly started on intravenous cefotaxime (50 mg/kg body weight in divided doses 12 hourly) and intravenous dexamethasone (4 mg twice a day).
There was reduction of symptoms after five days and both the patients were shifted on oral steroids (tablet prednisolone 1 mg/kg body weight in divided doses 
Case 4
A 15-year-old boy presented with left-sided proptosis, pain and diplopia for the past 6 days. Thirteen days prior he sustained head injury after a fall from a tree. After 6 days, he developed gradually progressive left eye proptosis, pain and diplopia. 
Discussion
Traumatic SpH of the orbit commonly occurs in young patients. [2] It almost always presents in the superior orbit and usually presents late where there is gross hypoglobus, dimness of vision, intractable diplopia or pain. These hematomas develop between the bone and separated periosteum in the orbital roof. This usually occurs as a result of direct rupture of the subperiosteal blood vessels or as an extension of a subgaleal hematoma. [3] All our patients had trauma in the head region. The first two patients presented late while the third patient presented early, within 3 days after the initial trauma. The fourth patient presented with delayed orbital hemorrhage after 7 days of initial trauma. The timing of delayed hemorrhage may be related to the fibrinolysis and clot retraction that occur during this period. [4] CT is the best technique as it delineates the size and extent of the hematoma and demonstrates any associated orbital wall fractures. Signs on a CT scan include (a) sharply defined, high-attenuation mass (blood density) with a broad base abutting the superior orbital roof, (b) inferior displacement of the orbital contents and (c) optic nerve stretching. [5] The differential diagnosis includes neoplasms and inflammation.
However, when the clinical presentation is combined with the CT, a diagnosis should be easily established. The other imaging modalities that help in diagnosis are magnetic resonance imaging (MRI) and angiography. MRI of SpH reveals a biconvex, well-defined mass of varied signal intensity, depending on the age of the hematoma. T1-weighted images will show a low signal in the hyperacute stage (fresh blood) and a high signal in the subacute stage (3-7 days, before cell lysis). T2-weighted images will show a high signal in the hyperacute stage and a low signal in the subacute stage. [6] Angiography can demonstrate stretching and inferior displacement of the ophthalmic artery on the affected side. The absence of orbital venous anomalies helps separate patients with SpH from those with spontaneous hemorrhage. Angiography may also be used in the diagnosis of a carotid cavernous fistula. [5] Conservative management is generally recommended, but severe visual disturbance requires surgical intervention. Management options include observation, needle aspiration and surgical evacuation. [7] Patients presenting early and having associated ocular problems can be immediately taken for aspiration as they have liquid blood. This management was performed in case 3, wherein the patient presented early, where aspiration was carried out that resulted in complete resolution of the hematoma with no recurrence. Patients presenting late generally have clotted blood, which causes dry aspiration, as seen in case 1. Such patients with no ocular compromise can be started on intravenous steroids as in our first two cases, which resulted in resolution of all the symptoms within 6 weeks.
It is possible that the steroid pulse therapy was dramatically effective in early resolution of the hematoma, as in our case 3. The mechanism is due to the reduction of edema and the suppression of cytotoxic humoral factors such as free radicals and cytokines. [8] However, patients who present late with visual compromise or patients with associated fracture roof of orbit or subgaleal hematoma can be directly taken for surgical drainage. Drainage has been performed successfully through needle aspiration and surgical evacuation. Needle aspiration is less invasive, but does not remove clots or stop active bleeding. [7, 9] Orbital exploration allows removal of coagulated blood, drain placement and fracture repair. [7] Thus, to conclude, SpH of the orbit must be considered in the differential diagnosis of unilateral proptosis after trauma. The radiographic features, in the proper clinical setting, can lead to early diagnosis and prevent late sequelae. Steroids form an important tool in early resolution of hematoma, specially when there is a delayed presentation. 
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